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(g) Soft gelatine capsule containing a mixture with a high water ccmtent. 



@ A soft gelatine capsule comprises a shell 
contemning a filling with a high wi^r oontenL 
The filling inckides at least one ocMistlbuent In 
^e fonn of coilddal silica or silicon dioxide, 
which has the effect of fixing the water In the 
faiing, and preventing its mlgre^bn to the shell 
and consequential breakdown of the shell. 
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The present invention relates to soft gelatine cap- 
sules for use in the field of predosed forms for phar- 
maceutical, veterfnary, dietetic, food, cosmetic or 
other i^oducts. 

The use of soft capsules in predosed forms for 
pharmaceutical, veterinary, dietetic, food, cosmetic 
or other purposes has been known for marry years 
and is currently very widespread. These soft cap- 
sules are generally manufactured either according to 
a so-catfed drop process or according to one l<iiown 
as the rotary die process using rotating moulds. This 
process is descnbed in the September 1985 edition of 
Pharmaceuticsd Technology, to which ref^^rence is di- 
rected, 

A known rotary die process consists of forming 
endless strips of capsize shell material from a molten 
mass which Is of viscous consistency and has a ge- 
latine base, this mass being maintained at a temper- 
ature of approximately 700^C, The thickness of the 
gelatine strip can of course be selected according to 
the eventual use of the capsule. The gelatine mass 
comprises the gelatine Itself, glycerine and water in 
varying proportions depending on the eventual use 
and the formulations to be encapsulated. Typical pro- 
portions are approximat^y the following: 40%, 30% 
and 30% of gelatine* glycerine and water respective- 
ly. The molten mass may be provided wi^ additives. 

The gelatine strips are guided between two 
moulds rotating In opposite directions, between which 
a device Is Inserted for Injection of the product to be 
encapsulated, commonly known as a segment. The 
two moulds between which the capsules are formed 
each have cavities In the shape of a capsule half. 

When the edges of the two opposite cells join to- 
gether by the rotation of the moulds, the capsule fill- 
ing, which normally consists of a mixture of vshIous in- 
gredients, Is injected between the two f iln^ of gelat- 
ine by meems of the Injection segment which is fed by 
pumps with a very accurate delivery, thereby giving 
each capsule its appropriate volume of filling. During 
this operation, the injectl(^ segment Is heated slightly 
such that surfaces of the gelatine films become 
softened, which allows the two halves of the capsule 
to be formed and weld together. The contents of the 
capsule are not affected by the heating. 

After they have been filled, the cap^es are 
ejected from the cylinder by a series of ejectta^ fitted 
in the cavities, and are then conveyed to a prs-drying 
system. In a succession of drying phases, the cap- 
sules are hardened until they have a final water con- 
tent In the gelatine envelope that permits them to be 
handled forwnsipping and packaging purposes. An ac- 
ceptable water content in this context is nomnaily in 
the range of around 6% to 10% by weight. 

At present, due to the nature of the gelatine en- 
velope itself, which Is a hydrosoiuble compound, the 
contents or filling of the capsules Is prepared using a 
solution, suspension or emulsbn, with a vegetable or 



mineral oil base, such as for example silicones, or a 
hydrophillcexclpient base such as, for example, poly- 
ethylene glycol, A filling In the form of an aqueous 
preparation would result In the capsule envelope 

5 breaking down, leading initially to deformation. In 
time such a phenomenon can cause agglomeration 
between packaged capsules, <^ even rupture of cap- 
sules and thus the escape of the contents or filling. 
We have noted capsule breakdown when the water 

10 content of the filling Is at ieast 10% by weight. Fur- 
diertTKire» the presence of water in emulsk>ns does 
not allow durable stability of these to be achieved. 

We have found that fillings with high water con- 
tents can be safely encapsulated In a gelatine or ge- 

is latine based shell If the filling compiises at least one 
component constituent in the fonm of colloidal slHca or 
silicon dk>xkle. The silica component Included In the 
capsule filling Is intended to fix the water component 
of the said mixture, in order to avoid its migration to- 

20 wards the capsule envelope. The result Is a useful 
soft gelatine capsule with a f iiling which contains a 
proportion of water which is greater than has been 
previously possible* The colloidal silica, or silicon di- 
oxide, may be a phannaceuticai, food, dietetic, cos- 

25 metic and/or veterinary grade silica, depending upon 
the intended use of the product 

The amount of colloidal silica In fillings of cap- 
sules according to the invention In relation to the total 
weight of a capsule is preferably in the range 0.5% to 

30 10%. 

The re<piired levels of the colloidal silica or silicon 
dioxide In the capsule filling to preserve capsule sta- 
bility can be influenced by the composition of the cap- 
sule shell in which the filling is confined. Particularly, 

35 we have fou nd that by Including an additional compo- 
nent such as starch in the shell fomiulaf Ion, tower lev- 
els of silica &te required In the filling. Reference is di- 
rected to EP-A-0 233 231; EP-A-0 337 509 and EP- 
A-0 659 827 for discussion of capsule shell formula- 

40 tlons with starch additives or substitutes. Typical 
starch levels In the shell formulations of capsules ac- 
cording to the invention are In the range 1 0 to 25% by 
weight A suitable starch is corn starch, but others 
such as that available under the Trade Mark PER- 

46 FECTAMYL from Avebe BA, might be used. 

The invention will now be further described in the 
following examines: 

Example 1 

50 

A soft gelatine capsule fc^ food or nutritional use 
has, for a vdume of approxiniately 0.6 ml, a filling 
having the foQowkig composltton: 

55 
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$oyao1i 


330 mg 


liydrogenated soya oil 


33 mg 


aqueous extract of gaciic 


200 mg 


soya lecithin 


20 mg 


colloid^ silica 


17 mg 



In this mixture the proportbn of water is 33%, that 
IS to say a quantity of water which would normally lead 
to excessive liquefaction of the gelatine shell. 

The above composition is characterised by a con- 
tent of colloidal silica of 1 7 mg which, In relation to the 
total weight of a capsiHe with a content of 600 mg» 
whose gelatine, glycerine a nd water envelope weighs 
260 mg» that is to say a total weight of 850 mg, is 2%. 
Such a content is penmltted by current regulations 
covering products in the category of additives and 
technolc^lcfi^ aids used as antfagglomerants, in ao* 
cordancewith EEC directive E 551 {source: DEHOVE 
"Product Regulation", ED LAMY, 2/1990, paragraph 
6-190). 

The incorporation of the colloidal silica In this 
aqueous f(»muitat1on altows the water to be retained 
preventing it from being dispersed in the gelatine 
forming the soft capsule sheiK 

The colloidal silica used is perfectly suited to use 
as a food, pharmaceutical, dietetic, cosmetic and/or 
veterinary additive due to the fact that it is available 
In the various grades required and authorised. 

in a particular test, the above filling was encap-^ 
sulated rn shells having following formulation by 
weight: 



Gelatin 


30.64% 


Glycerol 


18.96% 


Starch 


15,00% 


Purified Water 


35,40% 



The capsules were the subject of a stability 
study, being stored in glass bottles for three months 
at 37**C and 45**C, and for twelve months at room tem- 
perature. In each of the three month tests the cap- 
sules retained good stability apart from some darken- 
ing and at 45^0 some stickiness developed in the 
shells. In the twelve mon^ test good stability was 
also retained, with no defonfnation or softening of the 
capsule shells. In a disintegration test, after three 
months storage at ST^'C, the capsules opened easily 
within five n^nutes after gentle shaking In water at 
37^C, 
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Example 2 

A soft gelatine capsule for food product use has, 
for a volume of approximately 0.675 ml, a filling hav- 
5 Ing the following composition: 





wheatgermoil 


499.500 mg 




fresh royal jelly 


160,000 mg 


10 


coSoldal sSIca 


25,500 mg 



Due to the fact that the royal jelly contains an 
average of ^« water, itie content of the capsize ob- 
tained in this way has a water content of 14*66%. 

The above fining was encapsulated in shells hav- 
ing the following fomiulation by weight: 



Gelatin 


46,00% 


Glycerol 100% 


17,82% 


PtrJf led Water 


36,18% 



The capsules were the subject of a stability 
study, being stored fn g^ass bottles for three nru^nths 
at 37'*C and 45''C, and for twelve months at room tem- 
perature. In each of the three month tests the cap- 
sules iBtained good stability apart from some darken- 
ing of colour and slight softening of the shells. In the 
twelve month test good stabllKy was also retained, 
with good shape and normal hardness. The same dis- 
integration was conducted as with the capsules de- 
scribed In example 1, with similar results. The cap- 
sules opened easily within 5 minutes after gentle 
shaking in w^er at 37^0. 



Claims 

1. A soft gelatine capsule omprislng a shell con- 
taining a filling with a high water content, charao- 
terised in that the filling includes at least one con- 
stituent in the form of colloidal silica or silicon di- 
oxide. 

2. A capsule according to Claim 1 wherein the col- 
loidal silica, or silicon dioxide, Is a silica of a phar- 
maceutical, food, dietetic, cosmetic and/or veter- 
inary grade. 

3* Acapsule according to Claim 1 or Claim 2 where- 
in the filling includes colloidal silica in an amount 
in relation to the total weight of a capsule In the 
range 0.6% to 10%. 

4* A capsule according to any preceding C^am 
wh^n the capsule shell formulatbn includes a 
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starch. 

5* A capsule according to Claim 4 wherein the 
amount of starch in the shell formulation Is In the 
range 1 0 to 25% by weight 5 

6. A capsule according to any preceding Claim 
wherein the amount by weight of colloidal silica or 
silicon dioxide in the fining does not exceed 2% 
of total capsule. io 



7. A capsule according to any preceding Ciaim 
wherein, for a volume of substantially 0.60 ml, the 
fining has the following composition: 



soya oil 


330 mg 


hydrogenated soya oil 


33 mg 


aqueous extract of garlic 


220 mg 


soya lecithin 


20 mg 


colloidal silica 


17 mg 



20 
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8. A capsule according to Claim 7 wherein the cap- 
sule shell has the followmg formulation by weight: 



Gelatin 


30.64% 


(^ycero! 


18.96% 


Starch 


15,00% 


Purified Water 


35.40% 



3S 

9, A capsule according to any of Clainrts 1 to 3 

wherein, for a volume of approximately 0.675 mK 
the filling has the following composition: 



wheatgerm oil 


499.500 mg 


fresh royai jelly 


150.000 mg 


colloidal silica 


25.500 mg 
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10. A capsule according to Claim 9 wherein the cap- 
sule shell has the followkig formulation by weight: 



Gelatin 


46.00% 


Glycerol 100% 


17.82% 


Purified Water 


36.18% 
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